Amino acid substitutions in the DNA-binding domain of the human androgen receptor are a frequent cause of receptor-binding positive androgen resistance.
In some subjects with genetic and endocrine evidence of androgen resistance, no defect is demonstrable in the binding of androgen to its receptor in cultured genital skin fibroblasts. We have defined the molecular defect in the androgen receptor in four unrelated subjects in this category (termed receptor positive) with the phenotype of compete or incomplete testicular feminization. In these patients we detected amino acid substitutions in either exon 2 or exon 3, which encodes the DNA-binding domain of the androgen receptor. In one patient with incomplete testicular feminization, two separate mutations were present in exon 3. Introduction of these amino acid substitutions into the androgen receptor-coding segment leads to the expression of receptor proteins that bind ligand in a normal fashion but do not activate the transcription of the androgen-responsive mouse mammary tumor virus promoter. Mobility shift assays using androgen receptor fusion proteins produced in E. coli indicate that these mutations impair binding of the receptor to specific DNA sequences. In the subject with incomplete testicular feminization, a Ser-Gly substitution at amino acid residue 595 is able to partially restore DNA-binding activity to a mutant receptor protein that carries an Arg-Pro substitution at position 615. These findings indicate that mutations in amino acid residues crucial to the binding of the androgen receptor to target DNA sequences are a common cause of receptor-binding positive androgen resistance and that variable impairment of DNA binding can lead to distinctive phenotypes.